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REPRODUCING MAGNETO-OPTICAL RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a magneto- 
optical recording medium having excellent signal 
characteristics of reproduced signals with little influence 
by an external magnetic field in the case of recording 
and reproducing signals even for a narrow track pitch. 
SOLUTION: The medium has a recording layer 6 in which , 
information is recorded by at least the perpendicular 
magnetization direction, a reproducing layer 3 in which 
the magnetic domains recorded in the recording layer 6 
are transferred by the perpendicular magnetization ^ _ . - , 

direction, and a nonmagnetic shield layer 5 between the 
reproducing layer 3 and the recording layer 6 on a "" : 
substrate 1 having <1.0 nm track pitch where 
information signals are to be recorded. The reproducing 
signal is detected by transferring the magnetic domain of 
the recording layer 6 in only a partial region of the beam 
spot. The initial magnetization state of the recording film 
6 is in a demagnetized state. 
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A>;-*Kuti4o , cT*4. $^>tc, *mm5*fti 

T.TbFeCoCr » 6 f±, £iat«#&JH 'J 7 
«t* 0 . * a U -Sg 2 8 O'Ci: LT&4 . 

m i x i 1 1 jt *) , Mffian ufc . 
[oo7o] m^mmmmTn. mmx*<?> 

*ies«0BJB*r(±, MMi-4<rtfcj;9, mm 

5 Wto^nw? y *^fc$:4 fc 
[0071] ^SS^B^^fBiMftT 

tipma^i o o o e&±t±$ < , ^ciiie^ 
wv&f sffiff -y h < 1-4 ; t 

[0072] Lfc^T, J: 0 . # 

mm 5 frbcmfctzx i^itzmamhtit . ^ 
*mmBMx%mm<vmMmmfa<r>£o 

0. 4jumt^««StS<, U^tffiHS^TWg? 
[00 73] 4fc s JWR|Ch9 7^tyf-tS6ftS-eft 
h y 7 ? f 7 1. 2w mELbZHS^fcti. KM 

itO. 8 ju mfilTTti. K$ h 5 7 ? «0«ft«*t*I fc i 
J:&4o 

[0074] »t, 0. 8wmtlT«f77?e7ft 

a. Kg h 5 7 ? comtmmz x hnmvmtm 

7-fe»b«f»5 0oe*4^l±*hJEU:i:**fc«), G 



V*. ifitWLT. *«(S»JB«*&K(i, EJ3UR* 
ffi&ng L«Tfc 4 fttt , Kg h 5 7 ? OHHfcfc 
<£ 4^7* >y h<0iNf(i(5fc/,if*il< , mfcH£tftt 

[007 5] ifc, !5#Sfci5Vvti, BH8h5v?fr 

[0076] ^OJ: o ^fe^O^tS^TV 
tt, «^i8»f«*Mv^CAD^(ct5tiriai3»S: 
KilLtWl: J; 0 . ffifgfl^^ifiii h 9 7 ^ORI 

[0077] (mmmm3 )mia. tmtovmo 

4. H7^«v^T. iKU^-^-b^tf-f^^aHK 

1 1 lttt, 3tX^7 h(i0h7 7^y/^ t«wfcft« 

[0078] ZZX\ %mj®l 13, 114, 115, 

1 1 6ipt>%zmmte. mtft&m^xmBEm* 
msm& itzmmmmmx-fo & . 

[0079] ^CDTtffiMTV X 7C0^ZI^ t TIC 

ten * sat^fcH^eiit s *§^tt±, ^ *6ias» 

^nt^iW*-5fc. i^HHBH&W^L, Km 

wimmtzm&td>bizm~A~7 4 bu$m^& 
zttfmx-kzv, mm&itzzmmmm 
m^tzmmT j ztcD^&izi^ tommRtu- 
if %0mimt& i t tc i u . taii8^t]»£ 

[0080] OT, ±»Ufc31SSi]OT3^-^-5>f 
hS^tJ:4aa*^Wlsafc:o^TiSflHt4. 08 

•$$><r)X'foh. msiz&wx. tmmti 1 3CDmm 
ii5commfrt>%K>. 123(41— 1 

2 4 l««5fc J: 4 Kff . 12 5 (iiSIM<W r 
& 4 . i ; t\ »f 1 1 3 f0^^ H C 

1 , y-i&srrc 1 , cuv 1 1 sco^mnc 

2, dfiU-«B«TC2, Wta^l 2 4£J;4Eg# 
Hini, lEffl^AM T^a^H bias ttl t , 

( 1 ) TC 1 <TC 2 

C2) HC2<Hini<HCl 

[ 0 0 8 1 ] ;;t. IBI^tifr Lv^ipgj&TOSii 
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imtzmmxi 2 4mmixwk®i 1 3 am 

L£i§£(=(4, fB&Bl l 5^<-f7^SWtJ:iJ» 
*a»**ffiMfi, ftjgjgg-?IB»Jg 1 1 5£3±/fl 1 

3 1 tn-sssm^f] \z 4 0 , ju rmftmmzmm 

±Ml 1 3«e^*«ff*>#iia»S^4. ZtitzMl* IB 

1ST<TC2, Hbias<HC2^^Lfc 
*^(CU, W« 1 2 4 Tl&ffiftSftfcfB&a 1 1 

%Mfc«*«£ffl KISSES l l 3tt|g^-f4C:t(c 

CO 0 82] icOcfco^. ®8^m«M^X? 

[0083J*fe, if±{4&*^^fBSI«£: [5]^ 

[0084] *HJI^M«WS!^{i, *-f , 

h 5 Wfcibcommiz 4 0 . 5 V H 

ggt jt o , a i h &T)\sdrytfx tmmtf* 
^x-Rjm^v 9 v y?iz£ <o x A i Nn^mwi 

1 1 2t8 0nmjSBW*. 

[0085] GdTbFeCo^'vbST 
/^^^'DCAA'v * 'J y^tj; 0 4 0 nm^lB 
Jfl±ll 1 3£$MU A 1 9~fvVkT 

)V3yt}At%m$x*x*T) cxrty 9 v yy-th a t 

fcJ:!3 2 5nmtfOA 1 NK^HH 1 14&J»n>. 
[00 86] f«it, TbFeCo, TbDyFeC 
o**l*ft0>?-?yb£fflVY^ TbFeColBlll 
1 1 5 £3 5 nra, T b D y F e C o f Baffin 1 6 

v^'jy^tiUAlCrNm^flsJgl 17£2 0nm 
J«RU £fe(=. Al Cr^-yyht7*rf>^«f« 
TDC^t-jr ^ y y/tJ; "5 ?Mk®.M 1 1 8 * 5 0 n m 

fcfcl 9. *^«o*^^3co^!imfBIMft^# 

[0087] anx\ xmiwmnm 3 

(i„ G d Tb F e C oB£l 1 1 3(4. m&XHi±WJ 

v nm-ch 9 , miM 3. 5 k o e , * a 9 -m. 



3 1 0°C, MflHitiai«2 8 01C , r*4. &tZ. Tb F 
e C oOfft&l 1 1 5(4, WCSB&Jgy ■y-ffflJS'C 
ft 0 .. m&X'Wm&J 1 5 k o e , df A 9-I&K2 7 0 
°CfclT&&. Afc, TbDyFeCo*»fe44IB«i 
IMI1 1 6(4. SffiT3®@^«'; vH&&mffifa£ 

m^mum^-rmmxh 9 , * .* 9 220 

■C. IBJIll 1 5fcX8BS£3€fc«j£?*9, fBlil 
1 1 5«IB«H»5mttS:ft±S*Sfc^«ttl't*) 
4. 

[0088] £^4 0 ZftMmmzX 9 „ 08 Srffl 

[0 089] ifcfc, ^T-f7trliSijtl)^T-f7IDffi 

tt«r35ft$ i 1 1 i 0 WW" S . 
[00 90] ^-Lt. £^4 5 (c Ltf^LTt^^fB 

*nmmx'&, m^mmmn^m 
zm^x, mmizT-tm^kmigmm^coyyy 

[009 1 ] «, ii"C(4, ^r-f7IDSr|B»Ufta 
(=, 5y^A*-y«1t^£|ejSLfc#, Jiff(4j£T' 

[0092];CT^r^7I Dflia^EilS**^ 
ft(c, ie»K(ciEi*iq-fig^tfJ*«3t8^aaH^M 

^ffl^T/f -r 7 1 Dtiffgeaii-rs . 

[0093] d^T'^r^7IDffi#f0 "1" , "0" 

flg|*& "on" , "o f f " 
[0 0 94] zzx\ mlUDWV-zmMUztT-x 

[009 5] LtzffiX, *T4Tl Vffi&emSfcm 

•?t, "o" wfflsm^coiwt&cifcKio 
[0096] *3t, Sf^w^-KiOiesiLfc, 
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1 0 0 9 7 ] ffiiftfj<^*7-(cj; OiaHLfc. * 
[ 0 0 9 8 ] *fc, "f-^IIWfcfiV^-Ctt, ftslWftE 

[oo99] zcorn^ ^mmBm<nm^mmm- 

t> , B±l^l««flfc^4ltf8!Bffl#8 0 o e £Lh 
[0100] Lfc#->T, *£H^05M3g^&{* 

n&mm&tz ztmm&mb ^-tmmzx 
[o i o i ] ast, nifiojuiiijbsv^ 

tit 2 cD^MEIMft i: l^g^ftamsSjifS* § 4, t^ffl 
fc&4. 

[0102]^J;d£, *S!J6^c7)ftMei«S# 
mz I D , £ 1.0// mWTT<0fflfWl#4r$S 

[oio3] (mmmm4 )m9n, *mxmm?> 
%M4 izmzyt®MMmmftcommt:*ti><?)x-b 

2 1 til, 3fc*tf>y hc^h? «t*V?$A V<ntdh<m. 



flTVi4. 

[ o i o 4 ] £ 1 r, mm<mm4 -wansif * * ? 

2 2£jft*U $£>fcB±l23, 3±»f24, * 

2 5 , mm 2 6 , mmum 2 1 * -eft ws<k 
mi*, zuz, mmm 2 7(01.^ mmm 
28, mmm2 9, *-A-3-M3oiw 

[0 10 5] dT', 23, 24, 25, 26, 2 7#> 
IBIIW^ST* 0 , ffi£B#<0 F ^ ^ y f§ 0 . 5 m m&. 

wzfrm%m^itzmm<nmmx*h & . 

^Stli, 4>F31 25tLTGdDyFe <9&ttlfi£ffl 

ii^ffijst* o , 2 3 1 smjjji 2 4 , *m 

L , «^fai 2 5 a If -iMEBLhi: 

h. s±S2 3^#tti:, Mm<r>m^wM\mmm 

[0106] *9H^Htt«^g|4 KeJtSSBK^sa 

Mz&m Li&mzmtt:#v 
&%r?<x7mi2i<7)mmz^ T-?wmMtiz 
xt<ti Dmmmtimmmmmm&ztix 

Vi4 0 

[0 1 07] %T4*?W8L2 i±(ctt, xw\yxco 

tft^SSHftB 2 2t LT{iZnS&8 0 nmRF^t 

dFeCo(?)BiiS2 3^2 0nm, GdFeCr^S 
aKH2 4^15nmK?flftit, GdDyFe 
0^12 5* 2 5 nm, S^fcTbFeCoCr^i 
il2 6^4 0n m> GdTbFeCo^|EiUffiKja2 
7^"2 0 n m, ttlftlM&D C X/^-y ^ 'J y^fcj; 0 

«*Mf28tl0nmRFXyCy^Uy^CJ:t)J«B 
U, SfefcS»aMjyi29»AlTi40nm*DC^ 

[ 0 1 0 8 ] *^<^|ifi^BB4«ieSI» 
a, GdFeCoS4S2 3(i, ^"C'#±^U -yf* 
R£T'*9, **y-iBS3 1 0°C, ?HIM^2 8 0 
°CT* 13 , G d F e C r ^BiSft&M 2 4 (4, Hffifflfi 

^A'J-jHS«16 0 , C , r'*6. 4fc, GdDyFeO 
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v -y wwch o , * * >j -wei 1 4 o -era 

4. 

[0 109] gfeC. *B\M25ZftUz. TbFeC 

0 C r <r>mm 2 6 (4, ^fflt-'^^JR 'J y f-fifcT* 
D, d faU-il«2 7 0X;fcbT*4. GdTb 

f e c o oiBiiwi 2 7 (4 , mm^u^zm^^ 
mm &%±m&m u * f-*itra> o . * * u -as 

{43 1 OTCT**. 

[01103 j; 5 %*mmBmfc&tt&mmm 

[0111] JJcfc, -jC^-fTtWBW-fi^^riDff 

mm.mmm^x$mt& t s&fc, cktu^klt 

filfe^f a^^fV 7 1 D W:, ^<?) 

t^-cssHS 5 >■ r a w -y<r>m^m^i- 

4. ft* t^^^T-^^^M^ 

Pfl-f SrfBli S&t^frr- fciH 
WRBICf 4 £ t a^nJIBTfefUf . ^f<71 D£fE$§ 

[oii2] #m&mm. j«i«;tti 
"j. mmm, wizmm2 6<omm<Dmmmh 

[oii3] zntm. ^mmm<mmmmu^x 
*4. mmmmitmiz, nmmm%£*t't& 
m®mmtf9 o o e y±t*% < , 

T4rf 4 iP^T 7-fe -y h t /hS < f 4 £ i: j&*T?fc 4 . 

1 o 1 1 4 ] ^ . 3tiEflH8^T -f r i du, isiifi 

j;or, "l", "o" mmmizmm-thztizx 
ox, /fvr i nmm±mmt &4 . 

[ 0 1 1 5 ] Lfc^T, »M<^t)£f;4. 0 , # 

^¥EEJfa*^^l^=J;4^^MT:'#, 
12111 2 6 j&»<b<7>HtfkfcJ: 4 £5£ Lfcte^Tfcfi, t 

[0116] ^SBBJB-CftSflBgcoatK^ 



[01173 Z\<0£ o fc, %$mBB.<?>%m%T < M 

(4. wmmMmm^fzCADmiz&^xmmz 
nmmLtzmmt, yy^^-ymmmt 
tzmmt^tmmz * o , mmmiz «t 4 3 >-t>7 

ix§mm%x$ mtitzm&mmzmx* 4 

[01183 <§&Jfi«0J$B5) 010 (a) - (b) 

(4, *^<^^js5tts(t53tfi^ia«a(E««^a 

>tll&^-^T'£>4„ 010 (a) fcfcwt. jKU* 

fr-^bcomizmmmmfcmtz. & 

tz.miO (b) text J: 3tc, r-fX?S$CflJ»: 

(4, T-^««ew-fcT a ? r t ^iiiBtf fBSriannr 

SBCAfiU&WBjfrSflX^S. 
[0 1 1 9] Ell 0 (a) fci>W?\ ftXtfy 

K03fc?-f X?»K4 l<0±t, S i N*^B£4xy^ 
yXtfO^*i , )CO|^1#:Ji4 2 Gd F e C o^S 

414 3, GdTbFeCo^H±«f4 4, A 1 N 
^ffHl4 5 , T b F e C o OIBII14 6 tfJItfUMS 
tl» DyTbFeCoj5^^4IB^ffiSjJS4 7 

*mJSLfe5®»3t«iBSiag-Cfe§. IBII^C0jiti4, 
A 1 N^m*JM4 8 , A 1 C r <^»fRJRJB4 9 s Xs|f 
^ ^^M8«Ml:afJi<0^-A- 3 - M 5 0 X'h 4 . 
[0 1 203 *HSfi^S<0fm*ffiti. ESIE?^ 

y ?)i~7mzimx% 4 #v 

SiNM80nm«IU, GdFe 
hSrfflV^t7^d , y^X4't2 0nmS:E 
KLfc&fc, GdTbFeCo^-y-'vb^TT^ 
d-y^ttDCXA 1 7^«jy/(;4 0 1 5 nm, ^ 

[01213 Zhiz. A l ^-fvh^T/^^i: 
Ii^TDC^7 3"J yythMzX 0 2 5 n 
mWRLfc, >e«7)±(^ TbFeCo, DyTbFeC 
oaa«0^-^'7hJffl^T, TbFeColfifl® 
B5nm, DyTbFeCoi¥H«iJ30nraf 
tUrtimUz. 

[0 1 223 A ICr^/h^fflW, T 

frjytfxtmmtfx*X'Kimz^y?v yrizx o 

AlCrN«^1^2 0nmfSlL. AlCr 

0IKaRlK«S: 5 0 nmBgKbJt. Witi^yl^ 
«^«Wfcl«ifcx e y 3- b (c i y) 6 ju m ttffi Lfc* 
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[0 123] ZZX\ 4 3. 44. 4 5, 4 6, 4 7*» 

xwm*&wm itzmmmmizx vwmm:*.* 
< -ft nmxh y . ~&£m> \**4>mo. a u m 

[ 0 1 2 4 ] 0 1 1 (4. #f!ii^B«J2fe/^^- 

m&mm<omfmz^-fh<nx'h y . < a ) a, 

3flK&IB£$#Efl«9 b77^ O-SB^ SKtTHBL ( b ) 

[ o 1 2 5 ] mi i &ffl^T*nsi^^c?)S4iia(:o 
ivt«#tRi»f*. mi nza^x, mmiZ43n 
mm, 44con^.nm, 45^*^1, 4scom^ 

K 3 1, 3 2i4ffiSfci^r?X?fl$, 3 3(i>f>EI 

<o«aKT®KT& 5 . a , 3 4 (4ie$yi 4 6 1 
is»$;fvov&. !agjyi4 6hfe$»ji4 7 

0 , mmm&&wtmi , iBfiifflSj/g 4 7 a y -a 

¥tSa*««i 0 & § 6 fcfcUi: U 3 BMfo&Bg-C* 
6. 

[0126] #IISS»9fe»T'*4, GdFeC off 

m 4 3 a , ir®-T'#±8i u 7 ^ms?*, 0 , * * y - 

&£3 1 0°C. MIM&gl 0 O^T**. 
[ 0 1 2 7 ] WM»14 4(4SST'ffl«(JI 
«>*»&ll 'J -v *fflj« T* 0 . * jl >J 1 9 0 °C<F> 
GdFeCoCrT&ft. £ &*C. A1N««114 5 

u-m^^mm-tmxh^ . *mm45£ftixm 

mZtllTb F e C o|B»14 6(4, M?St'#±^^ 

'j -y^mx-h y . y -&£3 0 ox;. ?iflS«i& 

J£l 1 OTCTib*. TbDyFeCoHWIE 
IM14 7(4. gfiTjS£&S'J 7f-£0fflfi£t'$) 0 , 

y -iae 1 4 oxx& 0 , ieii/14 6 tsssa^s 

[ 0 1 2 8 ] ^ i x\ *m<nmmBMam<rm&m 
43<Dm$m&*. mi 2*mkixmm-t>. m±m 

4 3^«TlflS* 3Ei!tlBft(4, n 1 2 ( a ) - ( c ) 

[0 129] SI 2 (a) - (c) (4, 4&m>mM 
4 3Wm$- t*r U 

-EMSfcek S4iS4 3(4, S*E<0±*=Jg)iiS 
ilfcJP3*&5 0nm«9GdFeCol8r?*oT. 
75*:frflfc*fiSLT**. =5rtJ. 01 2 (a) , 
( b ) . &tf ( c ) (4, ZtlZ'tl. 0 . 

7mW, 1. 4mW, 2. 3 mW£*tJiE L£&gC9*§£ 



[0 130] 012 (a) ttS^T, W4J14 3OTSI 
H$-7°5XtS^/oV>f ^UdEpjpLTlK t, 1 
8 0 O e 0*«A«oa-fbRffi*»^» BtfMH&R 

IBfcRRtfi. Hfc, B«frf»^W£®4 3(~a 

•rm<mm:bh®~ e o o e ft set-, i?£g4 3(4 

«M(4, #JfWB4l4 3tcl-t*iE»tTaS 

6A^<flJWfcRiRUU m*4 3«E«H8Ktm*f4 

[0131] ^*«03tmmi2lMft(;«^TS*lt U 
Tffl^4ftl>4d&EMT''(4, M$(4, Bfrt>AW> 

[0132] *%BJc?)S*Ji4 3T14, II 1 2 
(a) t#«ltT±IB"CBttBLfcJ:dC, A^^B^ 

K^bKK^tiafft. B*»<i,A^a^KiEta» 

^JSTfc. 7"9^1ik:*SS$nTV^10<0»ftA«58 
ftfiCR^ i i: ^t'# Sdt £S"!fc IX v^S . 
(~(4, iWi, 3WlB«aKt, 7-7^88(c* 

[0133] H&JI4 3^ftS«aKT*l.® 1 

2(a). (b). (c)0mm*mt&k.± 

oT^/hS < *S«lR]#i5 y , S*14 3 

2<0 ( c ) Ji^^-tJ; 3«««14 3t' 
(4, BWHfcr^M^fe^-f^^MKffiSPUTvK 
t,S-370Oe *>K#T. I+WAWlttl^f, 
B (OIMSP fcKfi I , B ^SHb4m&> ^>ff^i 4 3 

*m<mRxhm- i oo e #igr. b^@4 3(4S 

V'A«kWcR|Kl-|, c £«B#, H^B4 3 

[ 0 1 3 4 ] fiM , S414 3 c7>ffljj£^^$fJ!Jp-t^ i 
«J4±#SWff«**fcoH4S4 3&JfM^SCt^ 

■c#4. hi 2 ( c ) <&m&-&thmEM4 3<vm. 
gmxfoMt. tmmt^^mm-ifiB o o&mx- 

mmxh y . ^mmmmmt 

ZbtfX'ZZ. 

i o 1 3 5 ] j«teawrc«iia*4 3^)^14 

*»JWt4^i: L"C(4, Wilf^Ay^ y y^'S(;J: 
$^jtrD^X(^^t(4, BRW^^T^ 
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5g#, &>^*v91fwWS&Z<nW6!Skfr, Kfc 
4, 

[0 1 36] Sfc, [HI 2 (a) , (b ) £>iag*)1K^ 

< . «flBJ»i/hS < . h 3 5 |*lO 

i®SlS$ 3 1 T(4 , 4 4 jMBffliSftfirifi] fcffi 

£M4 3izm$tVf. ±fE^B£/l4 3#Wt4^ 
V>7mmz£y)-?X?$tl%,. h 3 5« 

mmm 3 2 ?i± . mmm 4 4 m *. u -iajsja± 

4: iaHl4 6^ig^|E34(iH±l4 3t 

[0137] i^fcft, fftXtf'y h 3 5rt*>*H 
<^aKiS« 3 3 #>£><0^ 3 4 #ff£MBM4 

4*^L < rH4Ji4 3(a|IS¥«Jfl!cS*l4. £tf5B$, 
mm 4 4 *«? a U -iaKULhT J> 4 fcfc s 4 3 

tt«&ft$ft£$3 2*i6]KSirL«< . IBIW3 4 
J: 0 iiW®tffi&M4 3 teWmmtih Zbb 
=5:4 . iottll. fEfSSKEtolBSm-^tt, SWDKJ; 

BB&i/j. 'J V9 94-T<rm&fi$x^ ±IE«M 

C 0 1 3 8 ] *&Mraa|gfl^tt v T b F e C o tiff 
JB 4 6 « , SfflT^J^JS U -y "5 , # a U 

HUE3 0 0TWI«#S«1 10tre*4. T 
b D y F e C o*»&&Sig8JSSWl4 7 i±, 
£E 'J -y . * a i; - jig i 4 o -c-e* 0 , IBH 

M4 6ti&mti&Zi£m!8X'h&. ztx.mmi 
mmm4 6tmmm4 ix-mmLtzmm^ 

Stt, lOO'Ci^Ttm^y-feyUL^o*^ io or 

a o fe»t«fl:**^* < & o , 45^1 am 
as4 4 i: , isiii4 6 tamimm 1 1 mm ut 
mt-t&tMz, v— f %z#-y h35 ?m*m<r)\&m 

*LT, S4S4 3m «¥fc«J:4KKj&«lfi^fi£3 
ti4. 

[01 39] d Z: T\ *^M®S^SSmfSHmT 

HB*r*. *^«w)K«fttttt, fe#mif?ss2 0 0 
o e , %jwxm4 ox^vixm-m^tmx'h 
0, imtixtTixtwism*, T-fw&tnt&i 



ifc, ^*?ftJfl»«BCAfcKflfflfc>IB 

[0140] r **?£ffi£#ias 

[oi4i] gggt, mmmm^mmmnmz. 
i&wzmxmimizx vmiKv-tzo . 2 7 

^miOff^cO, B4A-y-tMt4^±ft#^^>JT 
^W4, SSSSWJBJBlfciaittC 1. OmWliLh^H 

mi 3«?-^^t^i-4B4^-^)m^K^)^tt0 

fi(0jfeW4^S<, 0. 3/imfilTrfc5 0?6JSLh«fi 

3 4*«)g^i^tfifc^SiifcaEIEt UiftSSft^ftB 
4$tiT^i,ifc«gs^i> 0 mi 4o 

[ 0 1 4 2 j a*, m 1 5 t^t 1 0 1, ittaiff8-c* 

§ B C Af!^)fNBj&q#4>ft, +^=5rH4fifttj6*H4>n 
4. 

[0143] JiLbcOi d ^HJg^^^MBfM 
H^^-(^LT<6^tt*S«(cseEfl:S-fr4 

v«^ieiM*& mi?* 4 . l*> 
tttntr* 0 , ? ^ 0 . 3 mmTw»«f*<o 

[0144] («ttoffiRR6) iii6a, *H0j^mifi 

^>4„ mi 6(C*Nvt, Jfc^^-y h^b7-y^>-^^ 

b«3Kr-f l^Jbfc. S i Ni^^xyA 

y*«/yb«l^fcJB5 2&JBiKU GdFeCo<?3|| 
415 3, GdTbFeCo<5DS41fltll54. A 1 N 
^+^1 55,TbFeCo tOlBiil 5 6 jWi&JBjSS 

mm Ltz 5mmmmssvh & . iBiinwitii, 

A 1 N^m*B5 8 s A 1 C r*)j&l»JKl5 9, 

^iMmmsfflsmm-t ^ 3 - vm e 0 rft 4 . 
[0145] *^ffi»ftsyri£f±, 4-f , n^v^ 

*hn¥A?jlv9yyf&mz£r), S i ^-^>yb 

>nzx <o , 3txdf-y ho h 5 'y^y^>f 

rUt<yhSrtt4^>J*-^^ bS^5 l±t3S i 



(14) ^2 002-74772 (P2002-7477 2A) 



F e C o 9-¥i h tfflv vr Tfr3ytfZiF?M&M 5 
3£ 2 Onmj^lt tzht, GdTbF eCo^-y? 
hSrffl^TT^rf y^^fDC^N"-/ ? y yj/fcj; 0 

Kll 5 4 & 1 5 n m , % tl%tlMd$(M L tz . 
[ 0 1 4 6 ] £ A 1 htmwCTfrJy 
tix t BBH^+td c •/ ? y y^-TS i 1 1 i 0 
Wf5 5£2 5nnij£jiL;t„ -?-<0±fc, TbFeC 
o. D y Tb F e C o *tl?tl<?) lr vh&m^Z* 
TbFeCo!£|il56&3 5 nm, DyTbFeCo 
!(g¥$lJP/i 5 7 & 3 0 n m*fl«lflWi Lfc . $ fe t , 

? U y^'^ct 0 A 1 C r NffifgS 2 8 
£2 0nmj£)g|U S&fc. AlCr^'vhm 
:f y#X*T"D C XA* 7 ? y y^fc j; t?gi©JR^ 5 9 & 

jji^h'yn-hfci o 6umimLtzbtmmm 
mntz. 

[0 14 7] ZZX\ 53, 54. 55. 56, 5 7A» 

rmt&zim itzmmwMzx o ies«££*& 
<o^«iaini*<^i^^*aj Lm^ft£*£ < -t& 

iOlBli^tli, G d F e C o B£l 5 3 ti. MST#± 

au y f-ffljs-p* o,^'j -a* 3 1 o°c, 

fi£l 0 0°CT£>&. 

[ o 1 4 8 ] ifc . nmmm 5 a \m^xmm>m 
<m^±w, v v wisest* *) . * * u -as 1 9 0 

GdFeCoCrtJS. A 1 N^RSfS 5 

E3;fl$TbFeCoiBSJS5 6H:. g&TsfoHS&li 
'J yf«T'£> 9, ^j. U-iBJg3 0 0°C, ffiflMBftjg 
1E1 1 OTrC&S. 4fc. TbDyFeCo*'^Sfi 
^*!HSJI 5 7(i, »C®£&By 7f«t* D , 

* a >j — iaae 1 4 o-ct*s> 0 . Ian® 5 6 t,z$.m&2 
ittzmmz'hi. 

[0149] ^mmmmmmmt. t b f e c o $m 

m 5 6 f i , ^t^±^M 'J >/ *ffllfrttt> D, ^a'J 

-ia^3oo'cwtffifigaKi 1 o°ct-£>& 0 a*, t 
&m y y 4f j. u -as 1 4 0 *ct& 9 , talis 

®5 6fcii£^££^«T'&l>, ^LT, SSL 
fcfESJS 5 6 tte^MW® 5 7 x<m% Ltzmw±% 

Stt, 10 01CjaTTtt4f^y-b^L-&3**. lOOt 

5 4 1 , mm 5 6 1 «K^j«qua 5 7 1 & ss 



3 3 r^e^fc j: &m.m.mf8wm$>£% 
h, %LZs wm5 3xn, mM5 6frt>wmz 

[0150] ^mmmmmmmmmmz. 

!2W3 0 ooecoMR&mulXWxm 0%<r> 

K^ivmmmmfci 0 %m uz-?- 9m. 27 

^N-7-T"^Cdr-vy7K^^«J[lL. L*>fc s 7 
/h§<, 0. 3jtm!>XF?t>5 0%&±mfflmhtl 

h. uzifi^x, ®.\^-7X'\i, tmm.34fflm 
mtztfckztitzmmt ixm^ti^mw^tix^ 

[0151] J3ihnx 0 c. =*^iig^®«3tfi8^iEa« 

v-^y^si^a^iafiasEflt*^^ s. l*> 
im^nrnxh 0 , -?-^^o . 3 ju mjeiT«B»ft» 

[ 0 1 5 2 ] iwc. *mtrmm&vmhmm. 

0 ix § iz7mmmmm%mum 
mnx ym^M&w-xmm^mmfccomm 
mmmm®\ ^x mmta^ 0 mmx$> 

izmmmmmmmMmmzh&mxh 
->x, u-rytA#v hzmLtztmrncon^mm 

mmizmmimm^zmmtmmzj: 

0 , h «fc D t»*3v4WI*»i!>«11-»fl5H^'TO 

mmmm t m&&m t mmtt&jj t= ^ s ^ ^ 

Is^fg^ag^ffl^^mig^L, K^LfciaES-SS 

[ 0 1 5 3 ] **vH4, wmu— fmmm^m-t 

5 - 1 K J: 0 , luI2IBIiS4ia HulEIEIil t ^TT4« 

[ 0 1 5 4 ] $ h t . i&gaffi^wi/a^ff±ii^co^^ 
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[oi55] mm*#v hm-^mmMtmw\ 
x\ mmmtmmzmtcowsm&SMzxm 

[oi56] -f-LT. ixm&YVvt&hmm-h 
izmm®mmv±%<. ^itzmnmmmm 
2~wm.<m±. tit* h&^m-x-u 
m$mmm^±mmmx^ & . 

[ 0 1 5 7 J 3 fcfc, ilfStf^fEIW^ilgcO©^ 

tJtfltjst j: o . 3--ymomm£ t . m - b c 

[0 158]**}, #£*BB!B?(i, 1- 

cDymmmmmz^xmKT 4x?w& 
[ o l 5 9 ] #£S6$jgm iBil^fc 

TbFeCo, TbFe„ GdFeCof«a«il| 

WtaKT#*:#, TbCo, GdCo. GdTbF 
e. GdTbFeCo, DyPeCof«#±i-^ 
&K<^NI»&&. MnBi % PtMnS 

*/K PtCo, PdCo*fcoa^-^^JS^ 
4, Pt/Co, Pd/Co^t^l aAR-jS^A 

fcli, Cr, Al, Ti, Pt. Nb*ir<?)iBAttiS# 

[ 0 1 6 0 ] *SSSBgBSTtt, W4® , f^^Jf <7) 

J&kLXIZ. 3 0nmjW>5 0nmaMtf>IE$iJS, 3 
0 nm*»fe 3 5 n mC0lJI(7)|aiiWJi*SV W^I'J 



£lfc*>ISIT', H^*ffiS^^^6fi6ffiI?flt« 
T'&ftfflHo. £<omi<\i. Eli®, lSl*ffi 
fl&l, Sg^itlJiWifcfcC, 10nmj&»fc2 0 0nm«9K 

[0161] Sfcfc, »AIHIA<0lBffit«fflV)TCA 

mmmm&^z-o^xw^xztztf, wm 

*>FAD*S6, RADMU<ttWB«6*)I 

hm&i. itixtmmmbti& . 

1 0 1 6 2 ] ±fc, *ajSSH9«^>f W 

* § J: -3 *»fb«fiSK J: o , m.f^tm^mmh % 
[ o 1 6 3 ] *fc. *mmt ix. imwmmm 

frrtF±S*6fe»C. Sffe^itAL C u s A 

g, Aut*trSHaat^)R«Jitffl^*aii«trjML 

[0 164] *fc, *IMJ: LTKttJBSrffl^S*^ 

*~*Ti?x%%!zmmmftm$m'tz>t:Mz 

[ o i 6 5 1 sfct. mmizmmm^Lxmmu 
i mini flwtcov ^iiKT « >t*«, ^$[jfpis>s 

v^4iH«afcii«g»l»JRJB*ffia Lfc«jS"C*ot <> ± 

[0166] 

•xmm^tiit* ttmmzkmmfmmm^m 

^ **^*4*5WOW*-^--9-f hmwz^z 

b c a_ r i D^iiiBtifg^^co^fi 
^m^mzmtiKmtzmmmn^mzm 
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4. 

im i ] *m<nmmmm i £&w-§«?\fB$» 
[12 ] *m<ommm i fc*stt**fi»«EaK* 
svirf ( b ) t± v ftttjgttffijs 

l»J) Sr^-tKfrffiHI 

(GdFeCoSI) mSBim (*WR«W>*-t^ 

(a) ti^-ifA°7-0. 8mW, (b)ttl. 4m 
W s ( c ) (4 2 . 2 mWtf>*|£<9]8&!8tt£ jj*t® 

[14 ] w^^st^si i izm&%$mmim 
[is ] *nBj«^i6tf5jgjii i izm&mmmm 

[16] *mcomMmB2izm&±mmmW:ft 

[17 3 ^aj^^^®3^fe(t-S^^IBIMft 
<9S*WMm£*t1g5«El 
[18] *%fta£ftoaHE 3 fc^ft£3SB8R£B££f* 

m9]mwcommmM4i,zm&mmmmw 
in o] *mmmmm 5 i»3fc^en^ 

[111] ^^^jg^sistctsftS^lK^iesfjBC 

#WB4J^I* S*B9t41ffiBJ@T, ( a ) \i b 7 -/ ? _t 

^&gM£*-f ¥E1. ( b ) (±, (ft 

[112] *^«3eiai^ie«jjEflrciaffl lt v ^ s± 

KGdFeCoI) CO^M^tt (#Ji«BBt<0*-t 
( a ) „ ( b ) , ( c ) &4«flSfc:iJtt4»^ifflt 



[i 1 3 ] *wmmmmm 5 tzm&mssMssm 
^comm^m^mm^-^mzm-hmm 

mm 

[ii6] *m<mmmm£mzmmmm 
[ii7] m : (or~/^x9^zm^mmm 
( b ) *mmm&m&>m. mzmm 
[us] m&<^y7)vvz9t^zm&%mzim 

m&7fiL^ (a) (4. by-y^-^^Pffil, 

( b ) {4, ^3^!Eii«^tM (mmitm 

1*1) S:^rBfDaSlt*&6. 

1, 2 1, 4 1 3fcr<fX?g#[ 

2, 22, 28, 42, 48 fglgftS 

3, 2 3, 4 3 Wkm 

4, 24, 44 mmm 

5, 25, 45 *mm 

6, 26, 46 mm 
7,47 mm 

8, 3 0, 5 0 tf-A-n-bJf 

l 0 mmWM 

11.12 

1 7, 29, 4 9 &!RJKJf 

27 ignfflffls 

31 

32 samig 

33 4>moau»RU 

34 -mm. 

3 5 I/— fftWyh 
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